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Table 1 Samples used in the ion beam mixing tests

Specimen No- Material of substrate Plated material lons implanted
and its thickness /nm

1 V Ti cast iron Al (16) Ti (19) N (220keV, X 10 /em?)
2 V Ti cast iron Ti (33) C (10) N (300keV, X 10" /em?)
3 Nodular castiron Al (16) Ti (19) N (300keV, X 10" /(’mz)
4 Nodular castiron Al (16) Ti (19) Sn (100 N (300keV, X 10°/cm?)
5 Nodular castiron Ti (33) N' (220keV, X 10 /em?)
6 Nodular castiron Al (35) N* (220keV, X 10 /em?)
7 435 45 steel Al (16) N (80keV, X 107 /cm®)
N (50keV, 107 /cm?)
8 43 43 steel Ti (16) N (80keV, X 107 /cm?)

N (50keV, 107 /em?)
¢ (70keV, 5< 10" /em?)

G (50keV, 107 /cm?)
9 20 20 Cr steel Ti (16) N (80keV, X 107 /cm?)
N (50keV, 107 /em?)
C (70keV, 5 10" /em?)

C (50keV, 107 fem?

L3
M HK 500 .
800y /min, . 30 R 15min
2min ) 7 __o
, Ry 2
2
Table 2 Results of the tests
. Ry Ru
Specimen No. Untreated surface Treated surface
1 2.24 0. 038 0. 038 1.23
2 1.97 0. 038 0. 035 1. 69
3 1.93 0. 052 0. 047 1. 37
4 2.73 0. 047 0. 045 0.81
5 0.95 0. 047 0. 046 1. 15
6 0.93 0. 052 0. 048 0. 84
7 1. 80 0. 049 0. 047 1. 14
8 15 0. 49 0. 042 1. 39
9 4.56 0. 046 0. 046 1. 36
14
MMT- 3 N s
) (
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Fig. 2 The X— ray diffraction spectrum of the Ti plated 43 steel specimen
by N* and C ion implantation
@
Spectral Diffracted Intensity of Distance between  Relative intensity
line No. angle/(") diffracted peak crystal faces of diffracted peak
1 37.32 103 2. 407 7
2 38.72 85 2.323 6
3 42. 84 62 2.109 4
4 43.08 67 2.098 5
5 4.78 1387 2.022 100
6 62. 42 26 1. 486 2
7 65. 02 144 1.433 10
8 82.38 330 1. 169 24
9 89. 86 101 1.014 7
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Fig. 3 The X- ray diffraction spectra of the treated and untreated face of the 43 steel specim en
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A wear resistance test of iron and steel specimens modif ied
by ion beam mixing

Wang Bihe
( Hefei University of Technology , Hefei 230009)

Abstract
Theion beam mixing technique has been used to modify some iron and steel specimens.
It is found that the wear resistance of some specimens is greatly improved (by 4= 5 times).
The X- ray diffraction spectra show that some new components (T2 N, TiN and TiC) exist
in the surface of some treated specimens.

Key words Ion beam mixing, Wear resistance



